PTO 05-3875 



CY=SU DATE=19990720 KIND=C1 
PN=2 133 233 



CLINKER-FREE COMPOSITE BINDER 
[BEZKLINKERNOYE KOMPOZITSIONNOYE VYAZHYSHCHEE] 

i 

V.I. KALASHNIKOV, et al. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington, D.C. May 2005 



Translated by: FLS, Inc. 



PUBLICATION COUNTRY (10): 

DOCUMENT NUMBER (11) : 

DOCUMENT KIND (12) : 

PUBLICATION DATE (4 6) : 

APPLICATION NUMBER . (21) : 

APPLICATION DATE (22) : 
INTERNATIONAL CLASSIFICATION (51) : 

PRIORITY COUNTRY (33): 

PRIORITY NUMBER (31) : 

PRIORITY DATE (32) : 

INVENTORS (72): 

APPLICANT (71): 

TITLE (54): 

FOREIGN TITLE [54A] : 



SU 

2 133 233 
CI 

19990720 

96124344/03 

19961210 

C 04 B 7/153 

NA 

NA 

NA 

V.I. Kalashnikov, V. I., 
Khvastunov, V. Yu. Nesterov, I. 
N. Krestin, N. P. Shalygin, N. 
K. Zhykovskiy, and V. Ya. 
Marusentsev 

Penzenskiy gosudarstvennyy 
arkhitekturno-stroitel' nyy 
institut 

CLINKER-FREE COMPOSITE BINDER 

BEZKLINKERNOYE KOMPOZITSIONNOYE 
VYAZHYSHCHEE 



1 



The invention concerns the construction material industry, in 
particular the production of a clinker-free binder. 

The binder may be used in the production of waterproof unsintered 
brick or wall blocks by the method of half-dry pressing. 

A clinker composite binder consisting of Portland cement, kaolin 
clay, lime, granulated slag, and alkali is known. Its disadvantages 
are the necessity of using little-abundant kaolin clay, a clinker 
binder, and the impossibility of achieving high compression and 
bending strength during the hardening period without the use of the 
basic component - Portland cement (1) . 

A clinker-free composite binder for producing wall materials, 
including metallurgical production slag as a base, sodium hydroxide 
2.5-4% of the amount of slag, and clay 20-50 (2). 

The object of the invention is to increase the rate of increasing 
strength during the initial periods of hardening and to reduce the 
energy consumption for binder consumption. 

This object is achieved by the fact that the clinker-free 

composite binder for producing the wall materials, including 

metallurgical production slag, clay, and sodium hydroxide, 

additionally contains lime with the following ratio of components, in 

% by weight: 

clay - 30-50 

lime 5-10 

sodium hydroxide 0.6 - 1.0 

slag - balance 

and moisture of mixture 8-14#. 
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The binder is produced in the following way. 

The metallurgical production slag is subjected to dry or wet 
grinding in a ball mill to a specific surface of 300 -500 m/kg. 
Preliminarily dried and ground clay, or clay having quarry moisture is 
mixed with slag and slaked lime, mixed with a sodium hydroxide 
solution to a moisture of 12-14% to provide a pH of the medium of no 
lower than 14.0 and is subjected to short-term one- or two-stage 
treatment on crusher rolls for 5 minutes. Articles based on the clay- 
slag binder obtained are produced by means of pressing them in molds 
at a specific pressure of no less than 2 MPa. In this case the 
fillers can be introduced into the mixture both before the crusher- 
roller treatment (fine fillers, finely dispersed fillers), as well as 
after it (coarse and porous fillers) . The binder is hardened in 
normally moist conditions or at TVO (isothermal temperature - 50°C) 
for 10-11 hours. 

The effect of using clinker-free binder is expressed in the 
increase in the rate of growth of strength of the material due to the 
process of the reactions of the interaction of clay and slag in wall 
contact conditions, provided by pressing in the case of lowered water- 
slag ratios and high values of the hydrogen index (pH) of the medium, 
achieved in the case of low concentrations of alkali in accordance 



-IgW 15 V/M • mm 
pH = _ 



with the formula: 
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Where MM is the molecular weight of the alkali in grams, and D is 
the added alkali, % of slag weight. 

The results of testing sample bars measuring 40-40-160 mm, made 
using the proposed binder with a water-solid ratio of 0.14 and a 
specific pressing pressure of 6 MPa. The chemical composition of the 
initial materials is presented in Table 1. The compositions of the 
mixtures and the results of physical-mechanical tests are given in 
Table 2. 

Sources of information: 

1. USSR inventor's certificate No. 1662973, C 04 B 7/14, 1991. 

2. Glukhovskiy, V. D. Shlakoshchelochnyye betony na 
melkozernistykh zapolmitelyakh (Slag-alkali concretes on fine-grained 
fillers). Kiev, 1981, p. 49, 55-57. 

Formulation of Invention: 

A clinker-free composite binder for producing wall materials, 
including metallurgical production slag, clay, and sodium hydroxide, 
wherein it additionally contains lime, having the following ratio of 
components in % by weight: 

clay - 30-50 

lime 5-10 

sodium hydroxide 0.6-1.0 
slag - balance 

and moisture of the mixture 8 -14%. 
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Table 1 



material 


nhpmiral composition 






Lipetsk 
















blast-furnace slag 


40.5 


9.37 


38.1 


9.52 


0.52 


0.61 


0.65 


Dolgorukhovsk clay 
(Penza province) 


1.44 


0.26 


79.65 


6.21 


3.91 


- traces 


5.98 



Table 2 



composition 




component content, % by weight 


compression strength, MPa, 
in age, days 




P/cement 


slag 


clay 


lime 


alkali 


1 


3 


28 


1 

2 




56.3 
56.5 


37.5 
37. 9 


5.6 
5.6 


0.6 
1 


19.4 


23.6 
2.8 


72.5 
45.6 
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W OflMCAHME M30BPETEHM51 K nATEHTY POCCHfiCKOI/l 4>EflEPAI41/IH 



(21), (22)3aflBKa: 96124344/03, 10.12.1996 

(46) flaia ny6nnKai^nn: 20.07.1999 

(56) CcbuiKM: rnyxoBCKMM &JX m AP lil Jia ko menon h we 
6eTOHbt Ha MenK03epHMCTbix aanonHMTe/wcc. KweB. 
1981, c.49. 55-57.SU 1717570 A1, 
07.03.92 SU 1662973 A1. 15.07.91. SU 872484 
A, 18.10.81. SU 245629 A, 22.10.69. SU 62997 
A, 31.01.44. US 4306912 A, 22.12.81. 

(98) Aapecflrm nepenncKn: 

440028 lleH3a, yn.TMTOBa 28, neH3eHCKMM TACM, 
naTeHTHUH oTAexi 



(71) 3aflBHTe/ib: 

neH3eHCKMM rocyAapcrBeHHbiM 
apxMTeKTypHo-crpoMTertbHbivi mhcthtyt 

(72) H3o6peTaTenb: KanaummcoB B.H., 
XBacryHOB B.J1., HecrepoB B IO., KpecrwH 
M.H. , LUajiwrMH HIT. Kykobckmm 

H.K. , MapyceHLjeB B.R 

(73) naTeHToo6naflaTerib: 
neH3eHCKMM rocyAapcTBeHHWM 
apxMfeKTypHo-crpoMTenbHbiM MHcrinyr 



o 

co 

CO 

cs 

CO 
CO 



(54) 6ECKJ1HHKEPHOE KOMn03ML4MOHHOE BfOKyiUEE 

(57) Pecfeepar. 

Bnacynee othocwtch k npoMbtwneHHOc™ 
CTpoiiTenbHbix MaTepna/108 m mo>k©t 6biTb 
McnoJibaoBaHo Ana n pon 3BOflCTBa CTeHOBbix 
MaTepwanoB, b MacTHOc™ Ann npon3BOACTBa 
6e3o6>KMroBoro Knpnuna nonycyxoro 
npeccoBaHHfl. TexHMMecKUM pe3yjibraTOM 
ABfiReTCfl noBbiujeHwe ckopocth Ha6opa 
npoMHocTM b HanajibHwe cpoKvi TBepAeHUR u 
cHMKeHne 3Hepro3aipaT Ha npon3BOACTBO 
BH>Kyinero. BecicnuHKepHoe KOMno3HL\noHHoe 



Bfl)KyQ4ee Ann npOM3BOACTBa CTeHOBbix 
MaTepnanoB coAep^T, Mac.%: rnnHa 30 - 50, 

M3B6CTb 5 - 10, TMAPOKCMA HaTpWH 0,6 - 1,0 

wna« MeTa^iyprnMecKoro npon3BOACTBa - 
ocTanbHoe, a BnaHCHOCTb CMecw 8 - 14%. 
Cnoco6 nsroTOBTieHMfl n3Aenufi Ha ocHOBe 
mMHoujjiaKOBoro BH>Kymero BK/iKwaeT 
pa3AenbHoe M3MenbMeHkie KOMnoHeHTOB b 
MenbHMuax, CMeweHue h coBMecTHyK) 
o6pa6oTKy Ha 6eryHax, npeccosaHHe M3AeJinn. 2 
Ta6xi. 
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(54) CLINKER-FREE COMPOSITE BINDER 

(57) Abstract: 

FIELD: building materials industry, more 
particularly manufacture of wall materials, 
e.g. unburnt brick. SUBSTANCE: binder 
comprises, wt %: clay 30-50; lime 5-10; 
sodium hydroxide 0.6-1; metallurgical 
production slag, the balance. Moisture 
content of mixture is 8-14%. Method of 
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manufacturing clay-slag-based binder 
comprises individual grinding of compounds 
in mills, mixing and combined treatment on 
mill runners and pressing of products. 
EFFECT: greater strength rate during initial 
hardening period and lower power consumption 
for preparation of binder. 2 tbl 
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M3o6peTeHne oTHOcmcn k npoMbiui/ieHHOc™ 
CTponTexibHbix MaTepnanoB, b nacTHOc™ k 
npon3BOACTBy 6ecKfiMHKepHoro BHacymero. 

BfOKymee mo>K6t GbiTb ncnonb30BaHO npw 
npon3BOACTBe BOAOcTov^Koro 6e3o6)KviroBoro 

KHpnUMa MJ1M CTeHOBblX 6/lOKOB MeTOflOM 

nonycyxoro npeccoBaHnq. 

H3BeCTHO KXWHKepHOe KOMnOSHUMOHHOe 

BHJKyu^ee, cocTOfli^ee M3 nopmaHAUeMeHTa, 
Kaon mho bo Ci rriMHbi, H3Bec™, wnaKa 
rpaHynnpoBaHHoro m menoMH. HeflociaTKOM ero 

HBJlfleTCfl H606X0AHM0CTb HCnOJ1b30BaHMH 

ManopacnpocTpaHeHHoW KaonHHOBofl rnnHbi, 

KHMHKepHOrO ByWKyiMerO, HeB03MO)KHOCTb 

AOCTM>KeHMfl BbicoKofi npoMHocTM npn cxajm M 
M3rw6e b paHHue cpoKM TBepAeHMq 6e3 

npMMeHGHMJI OCHOBHOrO KOMnOHeHTa 

nopTJiaHAL^eMeHTa (1). 

H3BeCTHO OeCKJlUHKepHOe KOMn03MI4MOHHOe 

Bjuxymee Anfl npou3BOACTBa CTeHOBbix 
MaTepnanoB, BKntOMaromee lunaK 

MeTajinyprviMecKoro npoM3BOACTBa - ocHOBa, 
ruAPOKCMA Harpufl 2,5 - 4% ot Maccbi lunaxa m 
muHy 20-50 (2). 

3aAaMeW M3o6peTeHna fiafifleTCfi 
noBWLDeHHe ckopocth Ha6opa npoHHOCTH b 
HaHanbHbie cpoKM TBepAeHHfl h CHn>xeHMe 
3Hepro3aTpaT Ha npoM3BOflCTBO BWKymero. 

nocTaB^eHHaa saAana peiuaeTCfl TeM, mto 
6ecKnMHKepHoe KOMnosn^oHHoe Bfl>Kyinee Ana 
npon3BOACTBa CTeHOBbix MaTepnartOB, 
BKJiK)MaK)U4ee wnaK MeTawiypn/MecKoro 
npon3BOACTBa, muHy h rMApoKCUA HaTpidR, 
AonojiHUTenbHO coAep>KviT M3BecTb ripn 
cneAyK)iMeM cooTHoweHMH KOMnoHeHTOB, 
Mac.%: 

VrvAua - 30 - 50 

HsBecTb - 5 - 1 0 

TliAPOKCMA HBTpHfl - 0,6 - 1,0 

UJnaK - OcTsmbHoe 

a Bna^HOCTb CMecH 8-14%. 

HsroTOBneHne Baacymero ocymecTBrmeTCH 
cneAyiomHM o6pa30M. 

LUnaK MerannyprkiHecKoro npow3BOACTBa 
noABepraeTCfl cyxoMy win MOKpoMy 
M3MenbMeHMio b ujapoBofi MenbHMije ao 
yAenbHoK nosepxHOCTM 300 - 500 m/kt. TnHHa, 
npeABapnTe/ibHo BbicyuueHHan m M3Me/ibHeHHa«, 
jw6o mnHa KapbepHofl ana)KH0CTM 
cMeujuBaeTCfl co ninaKOM m 

M3BeCTblO-ny UJOHKOM , 3aTBOpfleTCfl paCTBOpOM 

rwApoKCHAa HaTpufl ao B/iawHoc™ 12-14% Ann 
ooecneHeHHH pH cpeAbi He HHwe 14,0 n 
noABepraeTca KpaTKOBpeMeHHOM oaho- i/uiw 
AByxcTaAnPiHoii o6pa6oTKe Ha 6eryHax b 
TeMeHkte 5 MUHyT. ftoroTOBJieHwe w3Aenufl Ha 
ocHOBe nonyneHHoro rnnHotunaKOBoro 
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Bawymero npon3BOAHTca nyTewi npeccoBaHUfl mx 
b npeccnfcopMax npn yAenbHOM AaBneHHH He 
MeHee 2 Mna. ripn stom 3anonHMTenn MoryT 
6biTb BBeAeHw b CMecb KaK ao oeryHKOBofl 
o6pa6oTKM (Me/iKue 3anonHMTenn, 

roHKOAncnepcHue Hano/iHMTenn), TaK m nocne 
Hee (xpynHbie m nopucTbie 3anojiHUTenn). 
TaepAeHne B«xcyu4ero ocyiuecTB/ifleTCfl b 

HOpMaJlbHO-Bfia)KHOCTHblX yCHOB^flX MJ1H npM 

TBO (TeMnepaTypa n30TepMMM - 50°C) b 
TeneHwe 10 - 11 h. 

34x|)eKT ot npuMeHeHnw 6ecKnnHKepHoro 
BRKyiAero BbipajxeH b yBennneHUM ckopocth 
HapacTaHUP npoMHOCTn MaTepnana sa CMeT 
nporeKaHMH peaiqMfl B3aMMOAe^cTBMR muHbi n 
oi/iaKa b CTecHeHHbix KOHTaKTHbJX ycnoBMflx, 
o6ecneHHBaeMbix npeccoBaHneM npn 

HOHUXCeHHbJX BOAOUJJiaKOBblX OTHOLUeHMflX M 

BbicoKHX SHaneHMflx BOAopOAHoro noKa3arejin 
(pH) cpeAbi, AOCTuraeMbix npn huskhx 
KOHi^eHTpai^unx u^enoMM b cooTBeTCTSHM c 
((x^pMyrio^: 

io -1B B/1D»MM 
ph = -ig g 

rAe MM - MO/ieKyriflpHafl Macca Lue/ionn, r, 
A - A03npoBKa luenoMM, % ot Maccbi wnaKa. 
B KanecTBe npniwepa npnBOA«TCfl 
pe3ynbTaTbi Mcnbuanurt o6pa3UOB-6anoMeK 
pa3MepaMn 40x40x160 mm, n3roTOBiieHHbix c 
ncnonb30BaHneM npeAnaraeMoro Barcymero npn 

BOAOTBepAOM OTHOliieHMH 0,14 m yAeribHOM 
AaBneHnn npeccoBaHUR 6 MDa. XnMUHecxvift 
cocTaB ncxoAHbix MaTepnanoB npuBeAeH b 
Ta6n. 1. CocTaBbi cMecevi m pe3ynbTaTbi 
4)M3MK0-MexaHHMecKMx McnbiTaHMrt npuBeAeHbi B 
Ta6n. 2. 

Hctomhmkm MH^opMaqnn: 

1. ABTOpCKOe CBMAeTe/lbCTBO CCCP N 
1662973, C 04 B 7/14, 1991. 

2. rnyxoBCKMfl B.fl. m ao. WnaKomenoHHbie 
6eTOHbi Ha MenK03epHHCTbix 3anojiHMTen«x. 
KneB, 1981. c 49, 55-57. 

Oopwiyna M3o6peieHMfl: 

BecioiMHKepHoe KOMno3ML\noHHoe BJ^xyu^ee 
Ana npon3BOACTBa CTeHOBbix MaTepnanoB, 
BKnioMaioiMee lunax MeTa/inyprnHecKoro 
npon3BOACTBa, muHy m thapokcha HaTpun, 
omnMaioiMeecfl TeM, mto oho AononHMTeribHo 
coAep>KMT ui3BecTb npn cneAyiomeM 
cooTHOiueHMn KOMnoHGHTOB , Mac.%: 

TnuHa - 30 - 50 

M3BecTb-5 - 10 

Tmapokcma HaTpufl - 0,6 - 1 ,0 

lilnaK - OcTaribHoe 

a BnajKHocTb CMecM 8 - 14%. 
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TadJiHua I 

MatepHaji XtfMHtiecKMft cocTafi 

UtoaK JlMneuKHfl 
AOueHHHA rpany- 

jiKpoBaHHuft 40,5 9,37 38,1 9,52 0,52 0,61 0,65 

ruma flparo- 

pyKOBCKan 

(IleHseHCKOfl o6*J 1,44 0,26 79,65 6,21 3,91 - cjiejm 5,98 

Tatamia 2 O 

, - 0 

Coctsb co^epxaHMe kowiohghtob , uac.% IIpo^HOCTb npn _ 

cjrbtmh, MTla, 

b B03pacTe, cyT. cm 

------ - - - - ~ - - — w 

II/ute- auraK rjiMHa M3B6CTb mefloqb I 3 28 

M6HT 

1 - 56,3 37,5 5,6 0,6 19,4 23,6 72,5 ** 

2 - 56,5 37,9 5,6 I - 2,8 45,6 = 

- . , , _ . _ ... _ _ _ h . a: 
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